In this paper, we study strong r -helix hypersurfaces and the special curves on these surfaces. Moreover, we investigated the relations between strong r -helix hypersurfaces and the Gauss transformations of these surfaces in Euclidean n -space.
Introduction
In differential geometry of surfaces, an helix hypersurface in n E is defined by the property that tangent planes make a constant angle with a fixed direction (helix direction) in [3] . Di Scala and Ruiz-Hernández have introduced the concept of these surfaces in [3] . Moreover, the concept of strong r -helix submanifold of R n Ι was introduced in [ 2] . Let R n M ⊂ Ι be a submanifold and let ( ) H M be the set of helix directions of M . If ( ) H M is r -dimensional linear subspace of R n Ι , then M is called a strong r -helix [2] .
Nowadays, M. Ghomi worked out the shadow problem given by H.Wente. And, He mentioned the shadow boundary in [8] . Ruiz-Hernández investigated that shadow bounderies are related to helix submanifolds whose tangent space makes constant angle with a fixed direction in [6] .
Helix hypersurfaces has been worked in nonflat ambient spaces in [4, 5] . Cermelli and Di Scala have also studied helix hypersurfaces in liquid cristals in [9] .
A.I. Nistor has also introduced certain constant angle surfaces constructed on curves in 3 E in [1] . Özkaldi and Yaylı give some characterization for a curve lying on a surface for which the unit normal makes a constant angle with a fixed direction in [10] .
One of the main purposes of this work is to observe the relations between strong r -helix hypersurfaces and special curves in Euclidean n -space n E . Another purpose of this study is to give the relations between strong r -helix hypersurfaces and the Gauss transformations of these surfaces in Euclidean n -space n E .
Preliminaries Definition 2.1 Let
α be an arbitrary curve in n E . Recall that the curve α is said to be of unit speed ( or parametrized by the arc-length
, where , is the standart scalar product in the Euclidean space n E given by , , α are given by 
Definition 2.4 A submanifold
such that M is a helix with respect to any direction H d ∈ . The subspace H is called the subspace of helix directions [3] . V -slant helix with respect to any direction
is any direction. That is, the angle between d and ξ is constant on every point of the surface M . And,
along the curve α since α is a geodesic curve on M .
Moreover, by using the Frenet equation V is constant along the curve α . Consequently, the curve α is a 2 V -slant helix with respect to any direction 
Proof:
α is a curve on the surface M and
is not a geodesic curve on the unit hypersphere If we take the derivative in each part of the equality ) cos( ,
we obtain, for all ( )
(1)
Now, we suppose that the curve β is a geodesic curve on 
) is a curve on the surface M , then 
along the curve α . And,
( s α along the curve α since α is a geodesic curve on M . Moreover, by using the Frenet equation 
On the other hand, 1 1 , 0 V V ′ < >= since 1 V is a unit vector. So, we get from the equation (5):
